Observations of newly mated Drosophila melanogaster females suggest that females control the times at which components of the ejaculate cause behavioural and physiological changes characteristic of fertilized females.
Abstract.
Observations of newly mated Drosophila melanogaster females suggest that females control the times at which components of the ejaculate cause behavioural and physiological changes characteristic of fertilized females. Females that were assayed immediately after they mated elicited as much courtship as they did when they were virgins, but were unreceptive to copulation. Within a few minutes of when they disengaged from copulation, most females performed ovipositor extrusion, which has been classified as a rejection behaviour, in response to courting males or males that had previously performed courtship. Most females that were assayed immediately after mating had already ovulated. The females, however, do not begin to lay eggs until 4-6 h after mating, at which time they elicit very little courtship (Scott & Richmond 1985, Anim. Behav., 33, 817-824) . Our observations suggest that neither ovipositor extrusion nor male-synthesized pheromones that are transferred to females' cuticles during copulation inhibit males' courtship of newly fertilized females. Thus, males cannot determine that newly fertilized females are unreceptive to copulation. These observations also indicate that the failure of newly fertilized females to mate with males is not a consequence of the females' inability to elicit vigorous courtship.
The Association for the Study of Animal Behaviour
Conflicts between males and females often arise from sexual selection. Because males invest relatively little in offspring, they benefit from siring many progeny. Consequently, males compete vigorously with other males for mates and have evolved strategies for increasing the probability that their sperm will be used to fertilize the eggs of females with which they mate. Females, which make greater investments in progeny, are choosier about mates and have evolved mechanisms for controlling the manner in which males' sperm and other components associated with mating are used (Andersson 1994; Eberhard 1996) .
The aspects of reproductive behaviour that are controlled by males and females have not been well characterized in any species. The pomace fly, Drosophila melanogaster, is an excellent system for elucidating the contribution of each sex. First, the behaviours that females perform and elicit before and several hours after mating have been described (see below). In addition, a component of the ejaculate that causes the behavioural and physiological changes characteristic of fertilized females has been identified (Chen et al. 1988; Aigaki et al. 1991) . Finally, D. melanogaster is a species in which females are likely to manipulate components of the ejaculate. Although males of this species that increase their number of mates produce more progeny, this is not true for females (Bateman 1948) which can produce hundreds of progeny after being inseminated by a single male (Gilbert 1981) . Indeed, because components of the ejaculate have toxic effects, re-mating shortens the female's life span (Chapman et al. 1995) .
Comparisons of virgin and fertilized females have revealed that several aspects of female behaviour, and the responses that females elicit from courting males, change markedly after mating. Virgin females elicit vigorous male courtship, which can, in turn, stimulate their receptivity to copulation. Fertilized females generally elicit less courtship than virgins, and they also synthesize less (Z,Z)-7,11-heptacosadiene (HCD), a cuticular hydrocarbon that stimulates males to perform courtship (Tompkins & Hall 1981) . Moreover,
